. These rare reversions/corrections, which can be studied at the 
Study design Patients
The patient (P1) was evaluated as an infant in 1994 because of thrombocytopenia (platelet counts 20-50,000/µL) and very mild eczema. He did not suffer from recurrent infections. A diagnosis of X-linked thrombocytopenia was considered. Bone marrow aspirate revealed normal trilineage hematopoiesis.
Peripheral blood immunophenotype at age 8 showed a decrease in T cells (22% CD4; 11% CD8) and an increase in NK cells (45%, CD16 + CD56 + ). After the birth of a brother (P2) with thrombocytopenia and eczema, both boys were re-evaluated and diagnosed with WAS based on thrombocytopenia ( 70,000/µL) and small platelet size (P1, 1.89µ; P2, 1.81µ; normal platelet size, 2.2 ± 0.12µ) 6 . Diagnosis was confirmed by identifying the mutation as described 7 .
Cell, DNA and protein analysis
Blood was collected in acid-citrate-dextrose under protocols approved by the Institutional Review Board including informed consent and was fractionated immediately or after overnight shipment at ambient temperature. Peripheral blood mononuclear cells (PBMC) were isolated by Histopaque-1077
For personal use only. on . by guest www.bloodjournal.org From centrifugation. NK cells were isolated by positive selection with CD56 monoclonal antibody (MoAb) (Clone N901, Beckman Coulter) and secondary antibody linked magnetic beads (Dynal, Lake Success, NY). T-cells were isolated using T-cell Negative Selection kit (Dynal). DNA was isolated using QiaAmp kits (Qiagen) and cloned into pSTBlue-1 vector (Novagen).
Western blots were stained with rabbit anti-WASP (W485) 8. 
Results

Inherited Mutation
Sequencing of whole blood genomic DNA of both brothers identified the insertion of an adenine in a run of six adenines in exon 4 (476-77insA; shown below). The mutation encodes a frameshift and results in WASP-negative cells.
Protein expression
Western blots revealed normal size WASP in PBMC of the patient (P1; Figure 1A ). Detection by a C-terminal antibody indicates that the protein has an in-frame C-terminus. Protein expression level was 34% of normal. No WASP was detected in PBMC of the patient's brother (P2, Figure 1A ). These findings suggested a correcting mutation in cells of patient P1. 
Gene sequences
Genomic DNA was sequenced from isolated cell populations. Contrary to expectations, patient T cell DNA had only the inherited sequence with the abnormal run of 7 adenines ( Figure 1B) . T cell clones (n = 8) also had only the inherited mutation (not shown). In contrast, DNA of patient NK cells showed a mixture of two sequences, the predominant inherited sequence and a de novo sequence ( Figure 1B ).
Amplification and cloning of NK cell DNA identified the de novo sequence as the revertant sequence with a normal run of six adenines. The revertant sequence was found in 3 of 10 clones and the remainder had the inherited mutation.
WASP in blood cells
Intracellular WASP staining was performed on the final blood specimens from the patient. Total protective adaptive immune responses [14] [15] [16] [17] . WASP plays an important role in interactions of both dendritic cells 18 and NK cells 19 . In NK cells, WASP co-localizes with F-actin at the activating immunologic synapse with target cells and undergoes phosphorylation 19, 20 . In WAS patients, F-actin accumulation at the activating immunologic synapses is less frequent, and both natural and antibodymediated cytotoxicity are defective 19, 20 .
To assess the impact of the reversion, it is tempting to compare disease severity of the two brothers; however, this approach is not appropriate due to age-dependent variability of WAS.
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